L: the logging damage matrix = K × K diagonal matrix whose ith element on the diagonal is i m s : mortality rate for species s = the probability for a tree of species s to die between two successive time steps M s (t, c): cumulative biomass for species s at time t, given that logging occurred at time c N s (0): K × 1 column vector [N 1s (0), . . . , N Ks (0)] n: index of a parameter of the model N is (0): the initial number of trees of species s in the ith diameter class, as provided by the management inventory N s (t, c): K × 1 column vector [N 1s (t, c), . . . , N Ks (t, c)] N is (t, c): the number of individuals of species s in diameter class i at time t, given that logging occurred at time c NPV ( j)
C : net present value of carbon under project scenario j NPV ( j) T : net present value of timber under project scenario j p s : growth propensity = p s /(1 − m s ) = the conditional probability for a tree of species s to move up to the next diameter class between two successive time steps knowing that it has stayed alive p s : the upgrowth rate = the probability for a tree of species s to stay alive and move up to the next diameter class between two successive time steps q s : the stasis rate = the probability for a tree of species s to stay alive in the same diameter class between two successive time steps Q: fixed costs of logging (including fixed taxes) r: proportion of timber that is lost between the log yard and the mill entry s: index of a species (1 ≤ s ≤ S) S: number of species t: index of time T : the rotation = the length of the felling cycle (must be a multiple of 5 years) ( 
volume of a tree with species s and dbh D w: S-vector (w 1 , . . . , w S ) w s : wood density (in g cm −3 ) W s (t, c): harvested timber volume for species s at time t, given that logging occurred at time c X s (t): harvested timber volume for species s at time t at the concession level
Greek symbols
α: conversion rate from dry biomass to carbon = 0.47 ton of C per ton of dry biomass β s : variable costs (including variable logging costs, transportation costs, and variable taxes) for species s γ: mass proportion of carbon in CO 2 = 0.273 ton of C per ton of CO 2 δ : discount rate ∆: a small additive change of a parameter value ∆C(t): net carbon benefit (in tCO 2 ha −1 ) at time t with respect to the reference scenario ζ : fraction of issuable carbon credits that can be issued, the remaining fraction being withheld as a buffer reserve for the non-permanence risk θ : a vector of parameters of the model θ : a parameter of the model λ s : population growth rate for species s ξ : a small proportional change of a parameter value π: S-vector (π 1 , . . . , π S ) of the specific contribution margins π C : the price of certificates of emission reductions (in US$ per tCO 2 ) π * C : the break-even price of carbon credits (in US$ per tCO 2 ) π s : contribution margin for species s ϖ s : market price of untransformed timber for species s ρ s : logging intensity = proportion of all trees with a dbh greater than or equal to d s that are harvested by logging σ θ : the sensitivity of the break-even price π C to parameter θ τ: time interval (in yr) between two successive time steps ω: the width of the diameter classes (in cm) Ω: duration of the carbon project (in yr; must be a multiple of 5 years)
1.3 Non-alphabetic symbols 1: vector of length K full of ones 2 Risk analysis for an improved forest management REDD+ project in Haut Abanga, Gabon
The risk analysis aims at determining the non-permanence risk rating, which shall be used to determine the number of buffer credits that the project shall deposit into a pooled buffer account. The risk analysis was conducted following the VCS non-permanence risk tool version 3.2 (Verified Carbon Standard, 2012) and yielded an overall risk rating of 22 ( 
